Expression, folding, and characterization of small proteins with increasing disulfide complexity by a pT7-7-derived phagemid.
The expression, folding, and characterization of a series of small proteins with increasingly complex disulfide bond patterns were characterized. A phagemid was prepared from the pT7-7 plasmid to facilitate mutagenic studies with these proteins. cDNAs coding for bovine, rat, and human prolactin; human growth hormone; and bovine alpha-lactalbumin were amplified by PCR using primers that inserted restriction sites at the 5' and 3' ends and reduced the coding sequence to the mature methionyl protein with bacterially preferred codons in the 5' region. The expressed proteins were folded and oxidized by methods that allowed disulfide bond formation to occur either during or following folding. The effectiveness of the folding procedures was determined for each protein by electrophoresis, absorption spectroscopy, and functional studies. The redox conditions required for folding functional proteins varied as the number of disulfide bonds per unit molecular weight increased. Human growth hormone, 22 kDa; human prolactin, 23 kDa; and bovine prolactin, 23 kDa, contain two, three, and three disulfides, respectively, and are folded correctly by air oxidation performed during renaturation under alkaline conditions. Proper disulfide bond formation of rat prolactin, 23 kDa, containing three disulfide bonds required the addition of a reducing agent at the initiation of renaturation. Bovine alpha-lactalbumin, 14 kDa with four disulfide bonds, required complete renaturation prior to the removal of a reducing agent. SDS-gel electrophoresis under nonreducing conditions provided information regarding the proper folding of these proteins. The absorption of 250-nm light by disulfide bonds also provided information regarding the proper folding of rat prolactin and bovine alpha-lactalbumin.